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I.  Introduction

Tw
o of the m

ost im
portant cloud properties in the study of Earth’s clim

ate are particle effective radius and cloud fraction.  The M
oderate Resolution Im

aging Spectroradiom
eter (M

O
D

IS) provides an unprecedented opportunity to obtain m
easurem

ents of these
cloud properties.  The International Satellite Cloud Clim

atology Project (ISCCP) also collects these data from
 a suite of w

eather satellites operated by several nations. M
O

D
IS data and ISCCP D

1 and D
2 datasets are publicly available.  Since M

O
D

IS and
ISCCP collect their data independently of each other, w

e w
ould like to know

 if both datasets are finding the sam
e general global features.  In this study, w

e com
pare the cloud fraction and particle effective size from

 M
O

D
IS Level-3 cloud products (K

ing
et al., 2003; Platnick, et al. 2003) and ISCCP data (Rossow

 and Schiffer, 1991; H
an et al. 1994)

II.  C
loud Fraction C

om
parison

Since clouds generally reflect incom
ing solar radiation and trap longw

ave radiation em
itted by Earth, know

ing the
fraction of global cloud coverage is crucial to understanding Earth’s radiation budget.  For this study, global m

onthly m
ean

(Level 3) A
qua M

O
D

IS cloud fraction w
as obtained and averaged over a tw

o year period.  The sam
e w

as done for the data
obtained from

 the ISCCP, except it w
as averaged over a nineteen year period.  W

hile Level 3 M
O

D
IS data is provided on a

360° by 180° grid, ISCCP data is provided on a 144 by 72 grid.  In order to do a pixel-by-pixel com
parison, w

e interpolated
the ISCCP data to a 360° by 180° grid.
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 is the average w
ater cloud fraction from

 (a) A
qua M

O
D

IS and (b) the ISCCP D
2 dataset.  Even w

ith its
relatively sm

all dataset, the M
O

D
IS im

age show
s m

any of the sam
e features as the ISCCP im

age.  Panel (c) show
s the zonal

m
ean w

ater cloud fraction for Terra M
O

D
IS, A

qua M
O

D
IS, and ISCCP.  M

O
D

IS and ISCCP show
 the sam

e features, such
as the prim

ary peak betw
een 40°S and 60°S, the peak at the equator, and the m

inim
um

 around 65°N
.  Panels (d) and (e) show

ice cloud fraction for A
qua M

O
D

IS and ISCCP data respectively.  The tw
o im

ages m
atch very w

ell equatorw
ard of 50°N

 and
S latitude, but show

 som
e differences outside this range.  Panel (f) show

s the zonal m
ean ice cloud fraction.  M

O
D

IS and
ISCCP show

 the sam
e features and even about the sam

e m
agnitude equatorw

ard of 50ºN
 and S.  Polew

ard of these regions
how

ever, the tw
o datasets differ greatly, w

ith ISCCP show
ing m

uch higher cloud fraction.  Because M
O

D
IS and ISCCP

classify clear and cloudy pixels differently and use different thresholds, and because separating ice clouds from
 surface ice

and snow
 is difficult, w

e can expect less agreem
ent betw

een the tw
o datasets near the poles than at low

er latitudes.

(a)                                                                                                     (d)

(b)                                                                                      (e)

(c)                                                                                                    (f)

III.  Effective Particle R
adius C

om
parison

The cloud effective particle radius (EPR) is an im
portant m

icrophysical property in the param
eterization of clouds.  The cloud EPR is an average over

the distribution of particle sizes w
ithin a cloud.  The A

dvanced V
ery H

igh Resolution Radiom
eter (A

V
H

RR), aboard the N
O

A
A

-9 and N
O

A
A

-10 satellites,
has acquired global long-term

 EPR m
easurem

ents.  These m
easurem

ents are available from
 the ISCCP D

1 dataset at a resolution of 2.5º by 2.5º.  Since global
m

onthly m
ean M

O
D

IS data has a resolution of 1° by 1°, w
e interpolated the ISCCP data to a final grid size of 360º by 180º in order to m

ake a pixel-by-pixel
com

parison.  Furtherm
ore, the ISCCP only provides cloud EPR retrievals betw

een 50°N
 and 50°S latitude.
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 are global im
ages of w

ater cloud EPR obtained by (a) M
O

D
IS and (b) ISCCP.  Panel (c) show

s the zonal m
ean w

ater cloud EPR for
each of the seasons.  M

O
D

IS and ISCCP both show
 m

inim
a in EPR over northern and southern A

frica, A
ustralia, eastern A

sia, and the central U
nited States,

but they disagree over the m
agnitude of these m

inim
a.  In fact, panel (c) show

s that M
O

D
IS frequently finds larger EPR values than the ISCCP, som

etim
es

by as m
uch as 5-7 mm

.  Previous studies discovered larger w
ater cloud droplets over m

arine environm
ents than over land.  Both the M

O
D

IS and ISCCP data
show

 larger cloud EPR over the Southern H
em

isphere, w
hich is covered by m

uch m
ore w

ater than the N
orthern H

em
isphere.  It should be noted that the

sharp drop in EPR around 50º north and south latitude in the ISCCP data is m
erely due to interpolation near the boundary of the dataset and is not

representative of the data.

(a)                                                                         (b)                                                                        (c)

The im
ages below

 are ice cloud EPR obtained from
 (d) A

qua M
O

D
IS and (e) ISCCP.  Panel (f) show

s the zonal m
ean ice cloud EPR for each of the

seasons.  A
gain, the ISCCP and M

O
D

IS curves differ by as m
uch as 7mm

, w
ith M

O
D

IS reporting m
ostly higher values.  O

nly in the fall do the tw
o datasets

show
 som

e of the sam
e trends.  H

ow
ever, M

O
D

IS and ISCCP did find sim
ilar relationships over land and ocean environm

ents.  In the N
orthern H

em
isphere,

the m
ean ice cloud EPR over the ocean w

as slightly larger than the EPR over land.  Conversely, in the Southern H
em

isphere, the m
ean ice cloud EPR over

land w
as slightly higher than over the ocean.  The m

agnitude of this difference w
as betw

een 0.24mm
 - .75mm

 for ISCCP data and betw
een 1.22mm

 and
4.69mm

 for M
O

D
IS data.

(d)                                                                      (e)                                                                             (f)

IV
.  Sum

m
aryM

O
D

IS and ISCCP cloud fraction show
 the sam

e trends and m
agnitude for both w

ater and
ice clouds.  The only m

ajor exception is near the poles w
here it is difficult to distinguish clouds

from
 surface snow

 and ice.  The ISCCP has nearly tw
enty years of data, w

hile Terra M
O

D
IS is

restricted to five years.  This likely accounts for m
any sm

all differences in both cloud fraction and
effective particle radius.  It does not seem

 likely that the different w
avelengths used to retrieve

cloud EPR explains the disparity here.  M
O

D
IS uses the 2.1mm

 channel, w
hich w

e expect to
penetrate deeper into the cloud than A

V
H

RR
’s 3.7 mm

 channel.  O
ther studies found that cloud

EPR increases w
ith height in nonprecipitating clouds, and therefore w

e expect M
O

D
IS to find

sm
aller EPR values than A

V
H

RR.  In fact, w
e found the opposite situation; M

O
D

IS values are
generally larger than A

V
H

RR.  Instead, it seem
s m

ore likely that the different cloud m
ask

algorithm
s generate different cloud fraction and cloud EPR results.  D

espite these differences,
M

O
D

IS and ISCCP show
 sim

ilar global trends.
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